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(54) Title: PIGMENT PROTEIN 
-<J (54) SBfBCD*?*: fiilgX 



(57) Abstract: It is intended to provide a novel pigment protein originating in Cnidopus japonicus. Namely, a pigment protein 
originating in Cnidopus japonicus which has the following characteristics is provided: (1 ) having a maximum absorption wavelength 
of 559 nm and having a maximum fluorescence wavelength of 578 nm: (2) having a molar absorption coefficient at 559 nm of 61 150; 
O (3) having a quantum yield less than 0.01; and (4) the pH sensitivity of the absorption properties being stable at pH 4 to 10. 

22(57)^1: *38#!<DBMf*, □^V*>f^9 (Cnidopus japonicus) lei*?" <&$MS£'£g§SfiS£ffi&"f 
° SCitfcSo *ft9H=£*l(2« za^-f (Cnidopus japonicus) S*0>TIE<Dt#14£ 

O K**»tt**l*o (1) (M«*»W559 nm'C»lJ, «*«*MtfB7 8 nmt»* : (2) 559 nm 
f=fil*«%JUK3fcflkat*<6 1 1 50-C&S ; ( 3 ) S^-HXigtf O . Ol^jStfeS; ( 4 ) P H ®S 
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(cnidopus japonicus) m^<Dmm^mm^MR^m\ m tzM-t 

tr^tfO^Z^^/T • \£9 V y T (Aequorea victoria) \Z.& 

e« (gfp) ^^^cl*3v^■r#< offl^^i'^o *$a. 7^^^ 

mfl^^^ <fc X£¥-&mW) (semi-rational) ^^M^fe^^V , fe&^ffc £ 

1 1 i < ^5 g f p ^i{^©-o ^ ttufef )ti ei (yfp) &m 

tfbtlZo YFPtt, ^7 7* (Aequorea) GFP^l*© I Pt'btIiSft©f )fc 
^i~o *g&#£>YF P<D £ *5,fct**8\ -ttb-etb 60, 000~100, OOOrW *3i 
U?0.6~0.8 (Tsien, R. Y. (1998). Ann. Rev. Biochem. 67, 509-544), 

GFP^#:Ofi^J^UT, ^TyfMe® (CFP) *s*>D. E 
CFP (enhanced cyan fluorescent protein) htlX^^^> a Sfc, -fy^riX 
(Discoma sp. ) *>&i±Sfrfe*3teM* (R F P) ^H^tvX*3 0 % DasRed 

l 
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2te8§fH3:> a^f^y^^f (Cnidopus japonicus) }£S3fci~-5ff^&'fe 

apis?-*? (Cnidopus japonicus) © c DNA5^ ^9 P -*»b±E/9^^- 

fc^5bb7Co £ M-*3§^#e>?^ ^fetLfc^^^-f y^^^^r^ (Cnidopus 
japonicus) S*OfetieiO»HX#ttM P H«Stt«T»«f Ufc,*»Wr±, 

BP*>* ^^PJ^iHf^x a*f>fy^^ft^ (Cnidopus japonicus) &5fc<D 

( 1 ) 5 5 9 n m-Cfe 19 * 5 7 8 n mX'fc 5 ; 

(2) 5 5 9 nmfc:fctt5*/Mft3telK#a s 6 115 0-e£>5 ; 

( 3 ) m^uw 0 . 0 1 fcmx»1b Z> ; 

( 4 ) ftSWItttO P HJfiSteas p H 4 ~ 1 0 -Cgfj£-Cfc S : 

( a ) i mia«oT ^ y mmm ; x«> 

(b) SB^iJ#^ l ^IBUfeoT 5: /^SB^^x l frb&&<or 
n : 

( a ) BE?iJ#-5§- 1 mffi«OT 5 J WBM S:3-Kt5DNA; Xtt, 
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i: UTffiv^T FRET (^ft**^*/^-^) fe«rfr 5 r. t ^r#m^i-^. £S 

Hifi, *^<t>3*^ y^^^fc^-feMESW (kp) ©K*^^ 
@2Ht % 3^ y ^yf t ^ (KP) 

? b/KDpHl^ttSr^to *<*r4pH4([**U JB0WlW:!R*^Sr^i"o 559nmi* 

^©a^^y^^t^A^^fifiR (kp) «Ffr©»3te*sr**u 

3 
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^i~ 0 o£ V x 275nm (Dffi-CSfiK*^— ^-C&S*^ U 559nm ^ftf-C^K 
(O^^t^ y3?^<7-^?&&<D&mm&W (KP) #^<7«fc^pH4~pH 

^Pj(D=^^y^>-^^^*^^se® (kp) 

/W&ttcU ex ^ b/V^r^t~o 

^^^©#.^SeWf*> a^f-'fy^ft^ (Cnidopus japonicus) l±J5fc<7} 

( 1 ) KIR**:*** 5 5 5 9 n mT'fo 9 ^ ^^frfe*:^*^ 5 7 8 n mX*&Z> ; 

(2) 5 5 9 nm^*5lt6^-/^^#W s 6 115 0tfc5 ; 

(3) jty-jfcsfr&s o . o lessee *>s ; 

(4) «lRWpHMtt^pH4~l 0«T'fc5 : 
a^y^yft^ (Cnidopus japonicus) $JJ3&®J#> (CNIDARIA) <£>}E 

Affi (Anthozoa) ^if5-<y^yft^^l®^^ fc^i^ V*^*f"r 

ifc»»5. sasfi^ bfc»^^iS*»©ft«Jb-e#t>^^ y^>^ * £ fts 

#^*p£*T<£HJ&0!|T?te. si^e^y^^-Y^ (Cnidopus japonicus) 



4 
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f»W5 7 8 nmtfe5„ *fc. 5 5 9 n m^*5tt 

mwtte 61150 x$> «9 , a^iix^ti o . o 1 ^-c&So 
ufc^o^wctt^^^ itiitsr t&x% z>fr&m\^tz.mmx&z> 0 * 

(5 7 8 nm) <D^^thU^Xm^\ ^©14S^b^l§KOfeiIfiI}i, (1) 

( b ) @b^ij#^- i mie^ot ^ y mrn^iK^x i ^ e>M^)T ^ y ^o^x 
*wmmxm? ri^^ti©75^©^ em&t^/xtetf-an&wi-s 

5 
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W SrRtH^ J &aT/S>5rJBV v t\ =i*e^ y^rl*"?-*? (Cnidopus japonicus) 

(2) M^DNA 

(a) iH3RI#-^-l \Z.m&<&7K y^!H^JSr=i— KtSDNA ; X«> 

(b) IE?iJ#-5§- 1 MfB^OT 5 sm&Mz&^X 1 *>5>«:iB©7 ^ 7^^^, 
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frtom&mw & ^rf s d n a a* if e> tt 5 „ 
(b ) sa^j#-^- 2 KUM,(Dm.mmm^^x i ^ib^o^s^^x 
mm : 

su ^^-^^-r^-^ffivNfc^y &gm&fc (pcr) laotisii 
£ o t % Sr^r-r s d n a 5 - £ a* s o - <z> o (ommn, 

#JxJ^ Molecular Cloning: A laboratory Mannual, 2 nd Ed. , Cold Spring Harbor 
Laboratory, Cold Spring Harbor, NY. ,1989, $£X$iZ- Current Protocols in 
Molecular Biology, Supplement 1~38, John Wiley & Sons (1987-1997) iZ^M 

mj&orsMZLmfrT&titi. Mfr&&ht£&&fttmz.mm£frz>i>(Dx$><>x 

7 
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X • "7 /V- h s - y ^ • 7 5 7 "-ifjtfe'f- (Bacillusstearothermophilus 
maltogenic amylase gene), ^7/1/^ * V >T ~ A* 5 a 7 5 7- ^Afc-?- 
(Bacillus licheniformis alpha-amylase gene) , /^7^^ * 7^p!J ^7rf^ 
♦ BAN T 5 7— -^afrfs- 1 ?- (Bacillus amyloliquefaciens BAN amylase gene), 
• ^-"ff- V ^ • T ^$1 V 7 s n 7 T — if ji^s ^ (Bacillus S ubtilis 
alkaline protease gene) h V • 7" 5/1"* • ^S'O is?*— HAfc^ 

(Bacillus pumilus xylosldase gene) (DZfv ^ , f ftf477 w ~v ? * 7^^© 
P R ^b< SP^D*- I*:J3§®<D lac, trp 3g=b< te: tac ^n^E— 

T-i (^nft^ ^tis^) ^n^e— ^tc^t-tV s^w* 2^mm 

Ky i^^n*— i?, P 1 0 7°n^E— ^, f^777 • # V 7jvv-~;*7 • stfU^ 
K n * >v< ? 7" n * x ~ * o * >f BP R#§J #J£83tfc^- 1 7° 

5, #«r^»nia-cf^ibpri63&^ , n-=e-^<z>«fijfc b-cr±. ^sfl^t^fc^** 

<D:/n^r— 7/V3-/V7t Kc^t- v**— TP I l^n^e 
tp iA^P^ft^ibS, 

* 7c teK^fg^oV^ TI1TP I 1 * — 9^V< ttADH3^-5^ 

8 
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fc l i^a^xy/NyfE^^t^rf / VA RNA Sr=x— Ki-5t> 

Rrtltci-S D N AIB^J&JMI tTt «£ < ^<Z>-#!J ttt|j:SV40 HSgjg^ (It 

^i:tttt #IxJ2, v>fc Knifl/O^^ (DHFR) *fcttv-^y 
^nv^t^ • ^TP I A(5^$©± 5&^©«#a s ^»^tf-CV^ 

(4) £^gj^Mg^& 

§g o d n ax raaa^ife ^ * — *M ^ ft?t£ fcS Ai~ £ - £ k: «fc o -c?# 

9 



WO 03/104461 



PCT/JP03/07337 



U RjiWia^A$^DNAE^«r»^$*S*ife 1 l>^'e*>«5x 0!l*.fi> ^ 

*JMBjai s #»f feHx 085.fi* ty*B^^"fe^ • *fe U tf (Saccharomyces 
cerevislae)^fc^i^^^7n-^^-fe^. • ^/l^f^U ( S accharomyces kluyveri)^ 

moK^I&^Jfi. ^JxfiT^/i^Vw^ ^p^^7, 7 if 

y V a, *fcf* h y nf/wtststt-efcs, liisai: u-c^n^fflv> 

ftJ£>2f8cf£t£v\ 0iJx.fitiI^mmx.^fcf^®mifex.{e:«fct)^5 -i:^-C#5o 

~T?#<5 (0!lx.fi> Baculovirus Expression Vectors, A Laboratory Manual ; JkXf- 

% Y ' Zfti b n-;VX^f y • ■=& 1/^-^-7 •< K -f ^"O Bio/Technology, 

6, 47(1988)#f^lB*c)o 

h^77r ♦ # y y*;v~% • ^ ^ • Jtf y ^Ko S'* • *7 4 A** 

(Autographa californica nuclear polyhedrosis virus) #£rffi £ ^ 1 £ 0 
m&Wlti&k Uttt, Spodoptera frugiperda <0#Pjfc*WJ&T?&5 Sf 9 S S f 2 
1 (/^an^^f;^ •x^^7 , l/>7V'3>-^^^^> 7 - 7^7 hi)-- 

10 
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7=a7/K ^Da-'X/ff .7!)-?y'ryK'*^=-(?. H. Freeman 
and Company) s xi ^ — 3 — ? (New York) N (1992) ] % Trichoplusia ni <£>£F£yM 
•CfeSH i F i v e (-T b n 5?* V%h»D «r JB V ^ £ £ So 

— ^^<Dl/v ? ^/^fflV^fc^-r^-^i^^ n-v h>f77>f-^ S-SepharoseFF(7 

T^-^^T^t^)^^^^^^v^fc^-r^->'^m^^ 7 h^7-f-S^f^ 
(5) ^%^<Pfe^gagR^n^tfH[^g&lg<P^ 



ll 
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h <fcv\ 

^^^tas^^^-w-r^^fe^-oi: it, fret mit&m^*/^ 
—fcm tmbtix^Zo FRETm 0»j*.hc> 0— offset i UTO^ 
ryf)fei&S (cfp) t?^U7^0-o^-^> iros^ieiiit© 

fM^iei (YFP) i?8*UfcI-©4H : iS:*#St5ri:tJ:«)s H 
fe*3teSE6K (YFP) ^T^-t^^iLT^^t, ^7yf)feI6f 

(CFP) *Kt-^f^tT^ffl$^ jPftOlBltFRET 

Srprm-fki-«ri^-e#5, bp^, FRET-e«2«m©^^tt ; etbm^s 
*^UiafeftfljBi«[fta3fe*KiJ:5«»i-*i:^^t?#*. spt>* m%m&<o 

■fr&m<D&mmmm\*, m^. fret (t&t****^— msm* 

12 
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(6) ^cjSWO^-y h 
(1) £RNA (DttW 

53^y=3fyft^ (Cnidopus japonicus) &fflWc 0 JJMSbfca*^ M 
* &?L#-e## > Sfi* 1^7^ fc" TRIzol" (GIBCO BRL) £r 7. 5m 1 
iDX.T^v't-fXU 1500xg X 10 ^aS'^LfCo _h?ti-^ n nafc/UA 1. 5m 1 
&An;U IS^mmW^ft^ 3»|lfc, 7500xg^l5^W3S^bfe o -hi* 

13 
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\Z.J yrn/V-;W3. 75m 1 ^P^ N 15^F^#Lfc^lO^#eUfciol7000xg 
X 10 #|HJ3£'C> bfCo -h^t^^-C 70%^^ 7 — /V£r 6ml flU^T 17000xg "C 10 5>BB 
ifrfr Lfco±*&i(KifcJK«: DEPCtK 200^ 1 X&M LfcDEPC *t?*»Ufc^RNA 
4- 100^^#^UTO.D.26O i: O.D. 280 (D#:^S!Jj£bT RNA^^«rS!lofc 0 
GD^ft^fb 2mg <£> total RNA tr#/c 0 

(2) First strand cDNA <D-n$u 

RNA 4/zg l:SffiL, First strand cDNA <D J$ y h" Ready To 
Go" (Amersham Pharmacia) K <£ V cDNA(33ul) ^-g-J^Ufc 0 

( 3 ) Degenerated PCR 

-a-J&bfc. First strand cDNA(33m 1) <D 5 *> 3ji 1 &&&k UT PCR Sr^TofCo 

5' - GAAGGRTGYGTCAAYGGRCAY-3' (primer 1 ; lfl?IJ#-$§- 3 ) 
5' - ACVGGDCCATYDGVAAGAAARTT-3 ' (primer2 ; @S^J#-^4) 

RfiAIIiG^U YttCXttTSr^U VISA* CXteG^U D 



l±A, GXfiT^^i- 0 ) 
PCR Rj&mffi.f& 

T^^ls—h (first strand cDNA) 3jul 
X10 taq /^y77' — 5/zl 
2. 5mM dNTPs 4jul 
100 mM primerl 1/i 1 

100 /z M primer2 1 1 

^ V Q 35 /il 

taq polymerase (5U/ p. 1) 1 # 1 

PCRSJ&^f* 
94*C 1:9- (PAD) 
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30 # mm 

52°C 30 # (y7^^-OTyy^f^T--!)y^) 

72<C 1# (^-r-^-faS) 

JifE 3 * ^ y 30 ? M?V\ T^—V> VUm* l^ffrZk K 0. 3°C 

Tiffro 30 i7--r ^/w$cz>2S.^te 43t: £ fcs. 

72t: 7# 
4°C 

— IsJ@(DPCR^-e#6>*Lfcli#SS^ljul Srx^l — b Lt^^-SH 
C^l?PCR%tfofc 0 7^o-^^>i^Slt\ 350bp(^l&©«i#:*5te)©^ 

(4) fy^P-=^^tJ*SE?!lOifcS 

Ht^ b ft DNA $f Jt 3r pT7-blue vector (Novagen) \Z. 7 A ff— > a V b fc 0 :W§§0 
#c (TGI) Id f7^7^- ^U-Cy/W— JJ^!7^ :/£rffV\ 
^na=-(DMf i!J/7^^ K DNA ^iULt, #A£*bfc DNA #rJttf>4£ 
^fB?U& DNA lei: «9^Ufdo WfettfejfiSE^JSrffiO^Se 

jft^ ©ikSIB^J £ ifctfc LT^© DNA m»@B^lJ «S6ft*©'b©tfe5^ 

*«Wfufc. ^Ttseatfe^©— sp-efesfc^wfufctomiauT, 5' -race^*5 

(5) 5' -RACEj£ 

Degenerated PCR t?#^)tb7h DNA $r>ftf> 5' ffi ©*£M^J 5 fcfcm 
5' -RACE System for Rapid Amplification of cDNA Ends, Version 2. 0 (GIBCO BRL) 
%m^X, 5' -RACE&SrfTofco §f§4£ UT (1) TJWfiEUfc^ UNA & 3/i g & 

^-fe©i@#:*5f5(D DC-tailed cDNA CO— HI g <£>i#*g&m 
5' -GGCCACGCGTCGACTAGTACGGGIIGGGIIGGGIIG-3' (primer3) (BB^J#-^-5) 
5' -ATAGATCAGGCAATCTCCC -3' (primer4) (E?!I##6) 

15 
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5' -GGCCACGCGTCGACTAGTAC-3' (primer5) (@B^J#-^7) 
5' -GGTGAGCTGTGAGGTGACCA-3' (primer6) 

b fc DNA iff ft £r pT7-blue vector (Novagen) \ZL 7 4 a >- b fc e jsMiWfa 

(TGI) fcb7^7t^^3>tt^-*!7^ M?l^ >-£rflV\ S 

^=10^— <D^lfl§0£ 9 plasmid DNA St^UT, tbfc DNA MftcDi&MM 

^IJ ^ DNA V— ^ ^ J; «9 ^ bfc 0 

(6) 3' -RACE 

Degenerated PCR T^k^fc DNA Wr)f<D 3' filiate, ^Xf ^ =7 A -e— (4) 
©^S@H^J^-e#^^fc1f#^S^f^$gUfcprimer7 £ % primer8 Srffi 

V^c PCR t?#fc„ #SM t IT ( 2 ) T'll Ufd first strand cDNA & 3 » 1 ftJB U 

5* - CACCGAAGGCGGGCCATTGC -3' (primer 7) (IE?!j#-^-9) 

5' - AACTGGAAGAATTCGCGGCCGCAGAATTTTTTTTTTTTTTTTTT -3 ' (primer8) (iB^lJ#-^ 



10) 

pcr fcj&mmj$ 

"Tl/Zfls—h (first strand cDNA) 3/zl 
X10 taq s^-y~7~7' — 5 n 1 

2.5mM dNTPs 4m 1 

20 /iM primer7 1/i 1 

10 fi M primer8 1 M 1 

O Q 35^1 
taq polymerase (5U/ /x 1) 1 til 

PCR^/fc^ 

16 
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94*0 1#(PAD) 

55^ 3o# (/7^v-©ry/^b^©r^yy^) 
72°C 1# (^7-r^-#*) 

_hfB 3 xTiyT'S: 30 t^^;Wrofc. 
72°C 7# 

T^f n-*y/vm^!Jj-C\ if *g£;ftfc&J 1200bp Ktr^J 5 ffi U *jti£b 

fc„ U fc DNA ©f # Sr pT7-blue vector (Novagen) \Z 9 W v" a ^ U fc 0 :*:!§ 

Btfc(TGl)S£ b^V^^^- — — ytt^- *!7-Y K^'>3 ^SrfTV\ 
gV^n--(D^iiJ; 5 plasmid DNA SrHMftUT* #A£*bfc DNAHJf^Oitt 

^/^'f^-^im (2) -CJWSELfc. First strand cDNA SriSi UT PCR 

5' - CGGGATCCGACCATGGCTTCAATGATTAAAG-3 ' (primer9) (iB^lJ#-^l 1) 
5' - CCGGAATTCTTAGTGCTTTGACGGGGCAACATC-3' (primer 10) (iB^J## 1 2 ) 



PCR Rj&m%&f& 

"Tl/^Xs—y (first strand cDNA) 3/il 

X10 pyrobest /<y77' — 5^1 

2. 5mM dNTPs 4/*l 

100 /z M primer9 1 /* 1 

100 ix M primerlO 1 H 1 
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^ y Q 



35 Ail 



pyrobest polymerase (5U/ n 1) 



94°C 1# (PAD) 
94X 30 fp mm 

55°C 30# (T^-f^— (DTZ/ZfU— \>^(DT~— V ^if) 

±15 3 V 30 f--f ^ /Hto fc 0 
72°C 7# (ftm^>#«) 

r^fn-^^/K7)«^®j-e, mmztifrm 7oob P <zv^ k^^j !jhju 

L*C pRSET vector (Invitrogen) £>£s/ffH I . .fiboR I gM&KHf-:/^ n-=y^LT x 
*JM#c (JM109-DE3) T^m^iirfCo & N *$3S^ His-tag 3&S#< £?K 

zil/Xhv? h Vti<DX*m%tm; & Ni-Agarose gel (QIAGEN) Ufc„ ¥f§g<7> 

(1) ftM#14©$Nlr 

20 m M <D -fe^ & , 50mM HEPES pH7. 5 «R £ Jl V n T M * ^ b /W£rM/£ b fc„ 

MS (KP £ Lfc) T*te559nm fcTOOIf— ^fg^kfrfc (tl, il). KP \$ 
578nm If— ^ Srfco^firfcL^gbtej&SWfc kftfc (H!3) 0 
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&mm&m (kp) ©#sc 

&%m± ±/}M2t&& m*tiL* phmi nzii 

559nm 578nm 61150 (559nm) 0. 01> &b 2 2 9 



(2) P H«gtt©aS^ 

# p h (Dmwwtfe&iOM v > 

pH4 N 5 : S»^y77- 
pH6 : MES s*-y~?T — 

pH7 N 8 : HEPES y 7 r — 
pH9, 10 : ^U^y7 7- 

# P H -e tT— * <£HUf±« A/ t%b^^o fdo 

*3SKK:J: 0s =t^^ y^^f^^ (Cnidopus japonicus) £3fctf>$T#i&fe 
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1. =i^^4 y*?Zs?--Y* (Cnidopus japonicus) S3feOTflB©<KH4*^ri" 

(1) KJft**jft*aS 5 5 9 nmT?*>»K S«^5 7 8nmT*fc5 ; 

(2) 5 5 9 nmfc:f3tt5^/VSbfe#f&aS6 115 ; 

(3) Jfc-T-JR^O. 0 l*i«rcfc3 ; 

( 4 ) }fc®!&#tt<7} p H^Ste* 5 p H 4 ~ 1 0 -C^S'C*) 5 : 

( a ) ib?ij#-j§- i icib^ot 5 y mmn ; 

( b ) ia#i#-*§- 1 ts«©7 ^ / mmmzi^x 1 ^ ^mot ^ j m<ox^ 

: 

3 . ft ^ U»2 fcSB*<Z>S 6S*3-Kt5DNA. 

4. gAT^fSItbJ&xODNAo 

(a) ga^j#-§- 1 fciEifeoT s ymmm&=i— k-tsdna : xwu 

(b) m?m-%itewd.m(DT^ /mmmz-te^x 1 d^ti©r ? yn<ox^ 

5. »Tom^©S3EE5USr^ri-SDNA 0 

( a ) 2 mia«5©i£«ga^i ; x«> 

6 . »M4X^ 5 KlfBifetf>D N ASr^-T * — o 

7 . 5 Hl|B*©DNAXttfII^6 fcfBft * — 
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fret myt&m^*»*-&&) fe*?xo^k*mmbirz>, *&mmon<o$r 

DN A> MM 6 ^IB^m^^^^-x |»*« 7 m»«t<O^JW^ft^ X 
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SEQUENCE LISTING 
<110> RIKEN 
<120> Chromo protein 
<130> A31348A 
<160> 12 

<210> 1 
<211> 229 
<212> PRT 

<213> Cnidopus japonicus 
<400> 1 

Met Ala Ser Met He Lys Asp Val Met Arg Phe Lys Met Asn Met Glu 

15 10 15 

Gly Thr Val Asn Gly His His Phe Lys Cys Glu Ala Asp Gly Glu Gly 

20 25 30 

Lys Pro Tyr Glu Gly Thr Gin Leu Gly Arg He Arg Val Thr Glu Gly 

35 40 45 

Gly Pro Leu Pro Phe Ser Phe Asp He Leu Ser Thr Cys Thr Gin Tyr 

50 55 60 

Gly Ser Lys Thr Met He Lys His Leu Ser Gly He Pro Asp Tyr Phe 
65 70 75 80 

Lys Gin Ser Phe Pro Glu Gly Phe Thr Trp Glu Arg Asn Thr He Tyr 

85 90 95 

Glu Asp Gly Gly His Leu Thr Ala His Gin Asp Thr Ser Leu Lys Gly 

100 105 HO 

Asp Cys Leu He Tyr Lys Val Lys Val Leu Gly Gly Asn Phe Pro Ala 
115 120 125 
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Asn Gly Pro Val Met Gin Lys Lys Ser Lys Gly Trp Glu Pro Cys Thr 

130 135 140 

Glu Met Leu Tyr Pro Arg Asp Gly Val Leu Cys Gly Gin Thr Leu Met 
145 150 155 160 

Ala Leu Lys Cys Ala Asn Gly Lys Asn Leu Thr Cys Gin Leu Arg Ser 

165 170 175 

Thr Tyr Arg Ser Arg Lys Gin Ala Ser Ala Leu Gin Thr Pro Gly Phe 

180 185 190 

His Phe Gly Asp His Arg He Glu He Leu Lys Glu Ala Glu Gly Gly 

195 200 205 

Asn Tyr Phe Glu Gin His Glu Thr Ser Val Ala Arg Tyr Cys Asp Val 

210 215 220 

Ala Pro Ser Lys His 
225 



<210> 2 
<211> 690 
<212> DNA 

<213> Cnidopus japonicus 
<400> 2 

atg get tea atg att aaa gac gtt atg 
Met Ala Ser Met He Lys Asp Val Met 

1 5 
ggg acg gtt aac ggc cac cac ttc aag 
Gly Thr Val Asn Gly His His Phe Lys 
20 25 
aag cca tat gaa ggg act caa etc gga 



cgc ttc aag atg aac atg gaa 48 
Arg Phe Lys Met Asn Met Glu 

10 15 
tgt gaa get gat gga gag ggc 96 
Cys Glu Ala Asp Gly Glu Gly 
30 

aga ata agg gtc acc gaa ggc 144 
277 
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Lys Pro Tyr Glu Gly Thr Gin Leu Gly Arg He Arg Val Thr Glu Gly 

35 40 45 

ggg cca ttg ccg ttt tct ttc gac ate ttg teg act tgc act caa tat 192 
Gly Pro Leu Pro Phe Ser Phe Asp He Leu Ser Thr Cys Thr Gin Tyr 

50 55 60 

gga age aag acc atg ate aag cat ttg tec ggg att cca gac tac ttt 240 
Gly Ser Lys Thr Met He Lys His Leu Ser Gly He Pro Asp Tyr Phe 
65 70 75 80 

aag cag tct ttt cca gaa gga ttc acc tgg gaa agg aac aca ate tat 288 
Lys Gin Ser Phe Pro Glu Gly Phe Thr Trp Glu Arg Asn Thr He Tyr 

85 90 95 

gag gat ggt ggt cac etc aca get cac caa gac act agt ctt aag gga 336 
Glu Asp Gly Gly His Leu Thr Ala His Gin Asp Thr Ser Leu Lys Gly 

100 105 HO 

gat tgc ctg ate tat aaa gtg aaa gtc ctt gga ggt aat ttt cct gee 384 
Asp Cys Leu He Tyr Lys Val Lys Val Leu Gly Gly Asn Phe Pro Ala 

115 120 125 

aat ggc cct gtg atg cag aag aag age aaa gga tgg gaa ccc tgt acc 432 
Asn Gly Pro Val Met Gin Lys Lys Ser Lys Gly Trp Glu Pro Cys Thr 

130 135 140 

gaa atg ctt tat cca cgt gat gga gtg ctt tgt ggc caa aca ttg atg 480 
Glu Met Leu Tyr Pro Arg Asp Gly Val Leu Cys Gly Gin Thr Leu Met 
145 150 155 160 

gca ctt aaa tgc gee aat ggt aaa aat ctg act tgc cag eta aga tct 528 
Ala Leu Lys Cys Ala Asn Gly Lys Asn Leu Thr Cys Gin Leu Arg Ser 

165 170 175 

act tac agg tec aga aaa caa gee agt gca ttg cag aca cca ggc ttc 576 
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Thr Tyr Arg Ser Arg Lys Gin Ala Ser Ala Leu Gin Thr Pro Gly Phe 

180 185 . 190 

cat ttc gga gac cat cgt att gag ata etc aag gaa gca gag ggg ggc 624 
His Phe Gly Asp His Arg He Glu He Leu Lys Glu Ala Glu Gly Gly 

195 200 205 

aat tac ttt gag cag cac gaa aca tea gtc gec agg tac tgt gat gtt 672 
Asn Tyr Phe Glu Gin His Glu Thr Ser Val Ala Arg Tyr Cys Asp Val 

210 215 220 

gec ccg tea aag cac tga 690 
Ala Pro Ser Lys His 
225 

<210> 3 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 3 

gaaggrtgyg tcaayggrca y 21 

<210> 4 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
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<400> 4 

acvggdccat ydgvaagaaa rtt 23 

<210> 5 
<211> 36 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 5 

ggccacgcgt cgactagtac gggiigggii gggiig 36 

<210> 6 
<211> 19 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 6 

atagatcagg caatctccc 19 

<210> 7 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
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<400> 7 



ggccacgcgt cgactagtac 



20 



<210> 8 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 8 

ggtgagctgt gaggtgacca 20 

<210> 9 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 9 

caccgaaggc gggccattgc 20 

<210> 10 
<211> 44 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
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<400> 10 

aactggaaga attcgcggcc gcagaatttt tttttttttt tttt 44 



<210> 11 

<211> 31 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 

<400> 11 

cgggatccga ccatggcttc aatgattaaa g 31 

<210> 12 

<211> 33 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 

<400> 12 

ccggaattct tagtgctttg acggggcaac ate 33 
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